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© A programmable reference used to identify a 
state of an array cell in a multi-density or low voltage 
supply flash EEPROM memory array. The program- 
mable reference includes one or more reference 
ceils, each reference cell having a floating gate 
which is programmed to control its threshold value. 
The array cells are read by applying an identical 
voltage to the gate of the array cell and the refer- 
ence cell and comparing outputs to determine the 
array cell state. During read of an array cell, the 
programmable reference cell is biased the same as 
the array cell, so that the difference in threshold 
values between reference cells and array cells re- 
main constant with a change in V cc . Circuitry is 
included for programming the reference cells utiliz- 
ing a simple resistor ratio. Programming is per- 
formed at test time, preferably by the manufacturer, 
to assure V cc remains within strict tolerances. The 
array cells are programmed and read without resistor 
biasing and under looser tolerances using the refer- 
ence cells at a later time. 



FIG. 6 

PART A 



SENSE 
BIAS 



PRRCF 
ROWO WWL0 
ROW I RtfWLI 
ROW2 RfTWV 2 
ROWS 

R0W4 (SFWL4 
ROWS RXPWLS 



REFERENCE 
BIAS 

COLO 
COL I 
COL* *STR*l J 
COLS 




600 



Z 



REFERENCE 
ARRAY 

RfFWIO 

«FWU RfFBUS 
RfFWL2ft£Fa.l 
RCFWL3MFBU 
RtfWL««FBLS 

MSTRWL 



-BIO 



6i2" 



REFERENCE 

SENSE 
VERIFY 
PftREF 



COL I RXFSENI 
COL2REFSEN2 
COLSRCFftCIU 
RPIEN4 



Rank Xerox (UK) Business Services 



EP 0 656 628 A3 

FIG. 6 

PART 8 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 30 8288 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 

X 



Citation of document with indication, where appropriate, 
of relevant pa 



WO-A-90 12400 (SUNDISK CORPORATION) 



* the whole document * 



EP-A-0 409 697 (GEMPLUS CARD 

INTERNATIONAL) 

* the whole document * 



Relevant 

to 



CLASSIFICATION OF THE 
APPLICATION (bLCtO 



I- 10, 
17-19, 
21-25 

II- 16, 2C 
1,3-6 

8 



G11C16/06 

G05F3/24 

G11CU/56 



TECHNICAL FIELDS 
SEARCHED (lat-CX*) 



The 



report has been drawn op for all claims 



G11C 



VUemmftmth 

THE HAGUE 



• •ftkteema 



14 June 1995 



Degraeve, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 
Y : particularly relevant If combined with another 
S document of the same category 

g A : technological background 
O : non-written disdosure 
P : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted In the application 
L : document dted for other reasons 



A :ma 



of the same patent family, corresponding 



i riiS PAGE BLANK tusPTO) 



